Background: Delayed pregnancy in women and marked increase in the numbers of older women who fail to respond to ovarian stimulation had been a significant issue. This study aims to assess the value of basal serum testosterone level as a predictor of ovarian response for induction of ovulation in women with unexplained infertility undergoing IVF (in vitro fertilization) cycle. Patients and Methods: A prospective study was conducted in Ain Shams University Maternity hospital Infertility Center during a period of time from October 2016 to June 2017. This study recruited 89 women. On day 2 or 3 of a spontaneous menstrual cycle of the included women within 3 months before fresh IVF cycle, basal hormonal (FSH, LH, estradiol, total testosterone) concentrations, AFC (antral follicle count) were performed. Using the Long-protocol for induction of ovulation, serial monitoring of ovarian response was assessed by transvaginal ultrasound. When the expected ovarian response was reached (at least three oocytes ≥ 17 mm), we gave trigger dose of HCG. Ultrasound guided oocyte aspiration was performed 34 -36 hours later. Two to three days after oocyte aspiration, we transferred the embryos according to the patient's age and the condition of embryos available. Biochemical pregnancy was considered if serum B-hCG test was positive at day 14 from embryo transfer, where all the data were correlated with serum testosterone level and ovarian response as 1 ry outcome. Results: There were significant positive correlations between testosterone and LH, Prolactin, AFC, Number of oocytes & Number of Embryos (0.014, 0.032, 0.023, 0.004, 0.033, p < 0.001 respectively). Poor responders versus good responders as regards testosterone level (0.81 ± 0.47 versus 1.08 ± 0.45) Fertilized & pregnant cases had significantly higher testosterone than non-fertilized & non pregnant had (1.20 ± 0.45, 0.92 ± 0.47 p value 0.035, 0.021 respectively). Yet, testosterone 
Introduction
Two to thirty percent of women undergoing induction of ovulation experience poor response which results in cycle cancellation and reduced pregnancy rate [1] . In recent years, several studies showed that response to induction in poor responders might become better with androgen supplementation. These products are cheap and available, yet their use remains controversial. This is due to lack of sufficient studies for their efficacy and safety [2] [3] .
Androgen receptor mRNA is correlated with FSH receptor mRNA expression in granulose cells. Thus androgens augment FSH receptor expression in the granulose cells amplifying FSH effects on follicular growth [4] [5] .
At the other extreme, androgen excess affect oocyte quality, so the current study excluded patients with hyperandrogenemia as in PCOS (polycystic ovarian syndrome) [6] .
A previous study by Guo et al. suggested that basal testosterone, instead of DHEAS concentration, couldn't be used as single predictor, for POR (poor ovarian reserve). However multifactors as age, AFC, basal FSH, basal FSH/LH and basal testosterone are better predictors for POR and clinical pregnancy than AFC alone. They also observed that as testosterone levels increase, total gonadotropins dosage decrease while numbers of oocytes retrieved, cleavage-stage embryos, frozen embryos and pregnancy rates all increase significantly [7] .
Assessment of serum androgen levels prior to controlled ovarian stimulation might be useful to predict the ovarian response and, thus adjust the starting dose of exogenous gonadotrophins or even pretreatment with transdermal testosterone before ovarian stimulation may be a useful approach for women known to have poor ovarian response.
This study aims to assess the value of basal serum testosterone level as a predictor of ovarian response for induction of ovulation in women undergoing IVF cycle.
Patients and Methods
A prospective study was conducted in Ain Shams University Maternity hospital in- was administered when we reached the expected ovarian response (at least three oocytes ≥ 17 mm). Ultrasound guided oocyte aspiration was performed 34 -36 h later. Standard laboratory protocols were followed. Two to three days after oocyte aspiration, transferal of embryos according to the patient's age and the condition of embryos available. As a rule, and if available, two embryos were transferred. This was followed by luteal phase support using Progesterone (Prontogest ® ; 400 mg/suppository, Marcyrl, Egypt) starting on the day of oocyte retrieval and continuing either up to menstruation, or if the patient became pregnant, at least the first 8 weeks of pregnancy.
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Biochemical pregnancy was considered if serum B-hCG test was positive at day 14 from embryo transfer, where all the data were correlated with serum testosterone level, with ovarian responders(the 1 ry outcome) and pregnancy outcome (the 2 ry outcome).
Hormonal Assay: All blood samples were immediately processed to separate serum. Serum samples were stored at −20˚C and hormonal assays were performed in the Endocrine Laboratory of Ain Shams University Hospital, Cairo, Egypt using Enzyme-Linked Immunosorbent Assay for the Quantitative Determination in Human Serum (ELISA Technique) by kits named Immunospec Quantitative Assay (Immunospec Corporation, 7018 Owensmouth Ave. Suite 103, Canoga Park, CA, 91303) according to the manufacture instructions to Testosterone, FSH, LH and Estradiol with analytical sensitivity is <0.1 ng/ml, 2.5 mIU/ml, 2 mIU/ml, 5 pg/ml respectively.
Statistical methods:
The collected data were coded, tabulated, and statistically analyzed using IBM SPSS statistics (Statistical Package for Social Sciences) software version 22.0, IBM Corp., Chicago, USA, 2013.
Descriptive statistics were done for quantitative data as minimum& maximum of the range as well as mean ± SD (standard deviation) for quantitative parametric data, while it was done for qualitative data as number and percentage.
Inferential analyses were done for quantitative variables using independent t-test in cases of two independent groups with parametric data. In qualitative data, inferential analyses for independent variables were done using Chi square test for differences between proportions. While correlations were done using Pearson correlation for numerical parametric data. Logistic regression model was used to find out independent factors affecting response. The level of significance was taken at P value < 0.050 is significant, otherwise is non-significant.
Results

1)
Basal characteristics of the studied women were listed in Table 1. 2) Fertilization characteristics of the studied women. The number of fertilized women in the study 77 out of 89 which represents 88.5% yielding mean number of embryos of 5.5 (Table 2) . 3) Pregnancy rate among the studied women was 20.2% (18 out of 89) ( Table 3 ).
Correlation between Testosterone and Other Variables
There were significant positive correlations between testosterone and LH, Prolactin, AFC, Number of oocytes & Number of Embryos (P value 0.014, 0.032, 0.023, 0.033, <0.001 respectively) ( Table 4 ).
Relation of Fertilization with Testosterone (nmol/L)
Fertilized cases had significantly higher testosterone than non-fertilized had (P value 0.002) ( Table 5 ). 
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Comparison between Poor and Good Responses regarding Basal Characteristics
Poor responders versus good responders as regards testosterone level (0.81 ± 0.47 versus1.08 ± 0.45). Poor responders had significantly higher age and BMI than good responders had. Poor responders had significantly higher FSH, FSH/LH ratio, E2 and TSH and significantly lower LH, prolactin and Testosterone than good responders had (Table 6 ).
Comparison between Pregnancy Conditions regarding Basal Characteristics
Pregnant cases had significantly higher testosterone than non pregnant had (0.92 ± 0.47 p value, 0.026) according to Table 7 .
Diagnostic Performance of Testosterone in Prediction of Outcomes
Testosterone had significant low diagnostic performance in prediction of poor response and pregnancy, so it can't be used as marker alone for ovarian response (Table 8 and Figure 1 ). 
Discussion
Several reviews have showed the predictive value of many tests for ovarian reserve, antral follicle count (AFC) and anti-Mullerianhormone (AMH) were the best. However, even the best marker had a false positive rate of 10% -20%, might falsely prevent these women from undergoing IVF [9] [10].
In women undergoing IVF cycle who attended Ain shams university materni- Also these results went with that of Fraterelli and Gerber (2006) and Qin et al., 2011) confirming the above data. Colakoglu (1986) found that Testosterone and DHEAs level decline with age, which may be related to POR predicted by FSH and age [9] [12] [13] .
As regards relation of fertilization with testosterone level showed that Fertilized cases had significantly higher testosterone than non-fertilized had.
Comparison between poor and good responses regarding demographic characteristics and hormonal characteristics showed that poor responders had significantly higher age, BMI, FSH, FSH/LH ratio, E2 and TSH than good responders had. Poor responders had significantly lower LH, prolactin and Testosterone than good responders had. This is in consistent with Guo, J. et al. 2014 , poor ovarian responders were W. M. Khalaf et al. Open Journal of Obstetrics and Gynecology significantly older than normal ovarian responders (P < 0.001), with higher body mass index (BMI; P = 0.001), basal FSH (P < 0.001), FSH/LH (P < 0.001) and estradiol (P < 0.001) and lower AFC (P < 0.001), mean ovarian volume (P < 0.001) and testosterone (P = 0.022). Significantly higher total gonadotropins dosage was consumed and lower peak estradiol, number of mature oocytes, fertilization rate, cleavage rate, implantation rate and clinical pregnancy rate (all P < 0.001) were achieved by poor ovarian responders. Jayaprakasan et al., 2009 confirmed the above data [6] [14] .
On the other hand, Bo Sun et al. (2014) found that the good responder women had more oocytes retrieved, good quality embryos, and embryos cryopreserved.
However, the pregnancy outcomes were not significantly different between the two groups [11] .
Comparison between pregnancy conditions regarding demographic characteristics showed no significant difference. While comparison between pregnancy conditions regarding basal hormonal characteristics showed that pregnant women had significantly higher testosterone (T) than non-pregnant women had.
Also comparison between pregnancy conditions regarding stimulation, retrieval and fertilization showed that pregnant women had significantly higher good response, oocyte and embryo numbers and significantly lower duration and dose than non-pregnant women had.
Also Jing Guo et al. (2014) observed that Testosterone levels of pregnant women were significantly higher than those who were not (1.3 ± 0.57 vs 1.23 ± 0.6 nmolL; P = 0.026) [6] .
Testosterone had significant low diagnostic performance in prediction of poor response and pregnancy, in other words can't be used as a marker alone for prediction of ovarian response. Yingying Qin's group (2011) suggested that basal T level was a predictor for ovarian response and pregnancy outcome in women with diminished ovarian reserve; but not in those with normal serum FSH. Also, Fratharelli and Peterson's study (2004) showed that women with Day 3 testosterone level lesser than 20 ng/dl were five time less likely to achieve pregnancy approved by Fouany and Sharara, 2013 .This may be attributed to the theory of ovarian aging suggested by Glechier and Barad (2011) [9] Identification of women at increased risk for POR prior to IVF could be useful, help to modify the gonadotropins dose for induction in order to maximize ovarian response [18] .
Limitation of the Study
Measuring only basal serum T level, which is an ovarian androgen,. DHEA and other adrenal androgens are also very important. Another limitation of study, it didn't study the role and the effect of giving androgens to those of low levels of testosterone and POR & study the change in ovarian response, another drop out that it didn't mention the relation between the degree of severity of low testosterone level and ovarian response. Another research may be needed to assess the role of basal testosterone level and preinduction treatment with androgens in those with poor ovarian reserve according to bologna criteria two of those criteria: Advanced maternal age (≥40 years) or any other risk factor for POR, previous POR (≤three oocytes with a conventional stimulation protocol).An abnormal ovarian reserve tests (i.e. AFC, 5 -7 follicles or AMH, 0.5 -1.1 ng/ml).
Also this research not including obese women and relation of obesity to basal testosterone level and if preinduction treatment with androgens can be of benefit for those obese infertile women with poor ovarian response. This question need to be put in mind in future studies.
Conclusion
Basal T levels are helpful for predicting ovarian response, hence the dosage of gonadotropins used in induction. Yet, testosterone had significant low diagnostic performance in prediction of poor response and pregnancy, so can't be used as single marker for prediction of ovarian response.
